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S7) Abstract 

The devices, comprising two or three pale* laaera (3, 4, 20), are provided with a syetem for the automated optimisation 
T the fcarametere pertaining to the radiation of the two laaera and to the type and method of treatment applied to each type of 
iological tieaue. The outputs from at least one receiver (15) for receiving data on the condition of the biological tissue (16) 
eing treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5, 6, 
6) incorporated is the links between each laser (3, 4, 20) and a power supply unit (2). The devices also include a controllable 
rrigation system (17) for irrigating the treatment tone and a inuring system for mixing the laser beams. The latter system 
oxnprises redacting mirrors (7« 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
sdiation outputs. 
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B ycrpoficTK^ coctoxiuhc m jwyx hjih rpex HMny/ibCHux naxpoB (3, 

4 t 20), BBCflCHa CHCTCMa aBTOMaTHMCCKOH 0nTKMH3aUHH napaMCTpOB 

ManyscHHfl sthx jia3cpoe» THnoB h pcscHMOB o6pa6oneH juu icaxaoro BHUa 

SHOJlOPHHCCKOfl TIC OHM. BUXOM XOT« 6u OHHOITO fipHCMHHXa HH<|X)pMaUHH 
(15) O COCTOflHHH 06pa6aTUBaCM0H 6HOTK0HH (16) COCflHHCHfcl C BXOJiaMH 

SnoKa ynparyiemu (1)» buxohhuc cKmanu xoroporo noaamcs Ha 

aJICKTpOHHWC KJ1KWH (5, 6, 26), yCTOHOBJlCHHWC B UCIWX COCflHHeHK* KaXflOTO 

Jia3cpa (3, 4, 20) c 6noxoM nmanHn (2). B ycTpoficTBa bx^iomchbi raxxc 
ynpannscMaji cncreMa * opoiucHKfl (17) tohu ofipa6orKH h cncTCMa 
cMeujHBaiiMJi HanyseHH* na3cpoB, cocToawaa M3 orpaacarenbHUx sepxan (7, 
21) m ccncKTHBrio orpaxafenLHiix 3cpxan (8 f 25), npcflycMarpHBafowaa 

BOSMOXHOCTb H HCiaBHCHMblX BUXOUOB HI/iyHCHHH. 
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ycrpoHCTBO mix JiasepHofi o6pa6oTKH 
6HOJiorusecKOH tkohh (ero BapHaim»i) 
OGnacTb tcxhhkh 

H306pCTCHHC OniOCHTCfl X MCAHUHHCKOH TCXHHKC H MOXCT 6WTb 

5 Mcnonb30Baiio 6 XHpyprHH, opronejWH h CTOMaroJioruH ana o6pa6orxM 
MancHx m TBepBux 6KQJtorusecuix TXaHCH. 

npCALUCCTByiOUlHH ypODCIlb TCXHHKH 

Hsbcctho ycrpoHCTBO jyia o6pa<5oTXH fxaHeii 3yCa jiaacpHWM 
HanyscHHCM (narcHT WO 90/01907, A61C 5/00, aaTa nyGnHxauwH 08.03.90). 

10 coaepxamcc nocncaoBarcnbHo pacnonoxaiHUc Bjia/ib orrnnecxoA och 
HMnyjibcmju jiaicp h cpcncTBO aoeraBXH HuryscHHa k 3y6y, BXfltonaioiiicc 
otpc30K orrrHHccKoro BOJiOKHa, »xoa xoToporo oiithscckh conpaxeu c 
BWXoaoM /ia3cpa, h naxoHCHHHK* bxqh xoToporu orrrHHccxw conpaaccn c 
blixoaom oirrasccxoro BonoKHa, a nwxoa aanaerca bmxoAom ycrpoficrBa. 

15 TIpHHCM, b KasccTDc jiascpa Moxcrr 6i>rrb Hcno/ibionaH Rax ueoanMOBUK, Tax h 
ranLMHeBUH win spSmcbuh Jiaicpu. 

Oc hob hum neaocTUTKOM aaHHoro ^crppHCTBa sanacroi HCB03M03xnocrb 
6wcrpoii oaMCHra fcjuioro Jiaicpa ita apyrofi & 3a&KCHMocrH ot THna 
oGpafiaTUBacMow TxanH t a Taxxc Bbicoxaa onacHocrb iiaiicccHna jiaiepuoH 

20 TpaBMbl. 

HiBccnio Taiexe Jiaicpnoc ycrpoHCTBO jura jichchhs 3y6ob f xoropoe 
sanaeTca iianGo/icc &ih3khm no tcxiihmcckoh cywHoc™ h npHiwrro ia 
npoToran (narciiT WO 90/12548, A 61C 5/00. aara nyfuiMicauHM 01.1 1.90). 

3to ycTpoiicntt> coaepxirr Cuiok ynparuiciiHS. ana HMny/ii>cnux Jmepa. 

25 oiiTHHtcKHc och xtYropwx napaoncnwiw, pacnanoxcmiue ua onTHsccKcvft cicii 
mroporo Jiaicpa, cJxixycHpyiomym cucrcMy h orpciojc orvrHHccxoro Donoxna c 
itaxoncHiiHKUM. Ha oitthhcckhh ocax oGomx juicpou pacnanoxcnu noa ytnoM 
45° x ochm oriTMHCCKH conpa*emiuc Mcxny cofioiJ, ^xycMpyiouicH CHCTCMOH 
H onTH'iccKHM BonoxiioM icpxana. 3cpKaho, pacnunoacctwoe ua ocm nepuoru 

30 Jiaicpa oTpaacaTc/ibtioe* a ua ocii oroporo Jiaicpa - aKxpoHHiioc\ 
T.cccncKTHmio orpaxaTcnbiioc jyui ajihiim noama HuiyHcima nepnoro jiaiepa 
h npo3pa*moe juia jvimhu bcuihu H-xnyHciiHji nropoR). 

OciiouiiMM HcaocraTKOM npoTOTHna annaeTca iicaocTaTOHnaa 
3ffwfx:KTHnnocn> cm npHMciicitH* npH ncpcxoac ot pexHMa oauoro THna 

35 oGpafiorxH x apyrrwy w onaciiocTb nancccuHx TpaaMM, ciunaiinaa c 
OTcyrCTBiiCM cmctcmm onpca&ncuHM muta oSpafiarMiiacMcm TxaHw. ■ 

PaCKplJTHC H'toGpCTCHH* 

3aaaHa. ua peinciiHc xoTopon uanpaiuiuio laxiutxcMoe K3oGpcrcimc t 
3axnK)Hacrca ii co3aaimH ycrpoitcna nn* /laicpnofi of5pa6oTXH GitanorHsecicofi 
40 TKaiiH, BwncuiHaioincro ncc bhuli viaiepnux oncpaitHH b XHpyprniu opronciiHH 
h cTOMaTojiorw c oGecneHcjiMCM npH otivm boimoxciioctu GucTporo ncpcxoaa 
ot oaaoro THna oGpaGcrrxH k flpyrovty h MHiiHManwioH HiiftaiHBiiocTH. 

yxaiaimaa 3aaa>ia pcuiacrcM upw ocyinecTiuiennH moGpcrciiKa ia chct 
aocTHJKciiHa TcxitH»iccKort> pciyjihTaia. laxjiinHafouicrocH h onTMMHiauMii 
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pexHMOK oGpafioTKM m napaMcrpoii jiaiepnom HuiyMcimii r laiwcjiMocTM err 
THna ofipaGoTKH h Sana 6HanonwecKoH tkahh. 

yKa3aHHUfi TCXHHHccKHK pnyjibTaT npM ocyuiccTwiemm mo6pcTCHWi 
iocTHracrca tcm. wo b ycTpoficTB© jute jiarcpHoH o6pa6orKH 6HanorHsecicoH 
5 TKaHH coAcpxaiuce 6nox ynpasncHtu, Bbixonu Koroporo cocuhhchu c 6jiokom 
nHTaHHS jiajepoB, HMnyntcHue jia-wpu, ormnecKHe och KOTopux 
napannenbHU. oittmwcckh conpaxciiHuc crrpaxaTcnbHoc n ccjickthbho 
oTpascaToibHoc ana jwmiu bujiku iicpsoro Jimcpa h npcnpasKoe ana /uihhu 
kuihli BToporo Jiiocpa icpKana, ycraiionjicniiwc na ocax ncpisoro h BToporo 
10 jiaiepoB cooTBCTCTBeHiio, ycraiiowiemiMc ua onTHHccicoii och BToporo Jimepa 
cpoKyoipyioiuyio cHcreMy m orrrHHecKoc bwiokho c hokohchhhkom. Bwxoii 
jcoToporo SBJiacTca oiithsccxhm buxohom ycTpofictna, bucuch xotu Cu ojihh 
npHCMHHX HHtpopMauHH o coctojihhh fjHOflorHHccKOH TxaitH. Bxoa xoToporo 

COnpflJKCH C MCCTOM H03ACHCTBHJ! Ha TKailb. a BMXOfl COCflHHCH C BXOflOM 

15 (wioxa yiipaancHHa, buxojim xoTopom coeaHiicnu c bxojwmh ancxTpomiux 
kjikmcm, ycTaiioRJiciiiiux n uenax comhhchh* xaxaoro jiaiepa c GnoxoM 
FiHTaiiHH. OrpaxaTcnuiMC -jcpKiuio ycTanoBJicno c ntriMoxiiocTwo Bwoojia cro 
m xoaa innyHCHHK. a ua ortTHMecKoii wh iicpnoro jiaiepa nocjuyjoBaTCJibiio 
no xony MvryiciiHii pacnoju«Kenw (poxycHpyimnaji chctcmb m oiithmcckoc 

20 BOJIOKHO C HaXOIICHIIHXOM. BMXOJt KUTOporo awWCrCS JipyrMM OnTHHCCKMM 

buxoaom ycrpoMCTBa. . . 

Bojiec 3it4cKTHBHo yKaiaiiHUH tcxiihhcckhh pciyntTaT jwcroracTCH 
tcm. «rro n ycTpoftcTBo nnx .jiaicpiiow o6paf>oTXH GHOJiorHHccxow. Txaim. 
caacpxauiee finox ynpawiciiH*. maxoaw xoropon) coejuuienu c Gjioxom 
25 nHTaiiHD jianepoB. HMnynutiije Jiancpu. oiithicckhc och xoTopi.ix 
riapajuicjiuiu. oriTOsecxH conpaftcmiMe OTpaxarejittioc H ccjickthbho 
OTpaxaTcnwioe juui-juihhm wwiiiij ncpm>ro Jiaicpa m iipmpamioc jwji vnmu 
bojihi-i BToporo jiaiepa lepicajia, ytTaiiowicmiije ua ocax ncpBoro h BToporo 
JiaiepoB cooTBCTCTBciiiio, ycTaiiojuuiiiiiuc ua oiithhcckoh och BToporo jiaiepa 
30 <poxycHpyx>myio cHCTCMy m oiitmicckijc ikuiokiio c liaxoiiemiHxoM, bwxoa 
xoToporo stmsercs oitthicckhm waxoaoM ycTpoHCTua, bbcjkii tdcthh 
HMnym,cinjH juncp. orrnnecxaa oa, xoToporo napa/wwibna orrrH'iccxHM ochm. 
JByx jipyrHX jia^cpoa. a nu cro och ytTaiK>Bflcno oTpa)xaTcni,iu»c icpxajjo. 
npitHCM oTpaxaTcni.Hijc wpxana ycraijoiuicin.1 c lunMoxiiocaio Bupoaa iix hi 
35 xoaa HViyneiiHa. Ha orrriisccKOH och nropon> jisncpa ia ccncxTjiniiuM 
•wpxanoM ycnmoiinciio btopoc ayicxTHiuio oTpaxaToiMioc una jwhiim wviiim 
tpcTbciti jja-«cpa h iipoipa«mt)c jwa jwhiiw iuujiim iicpuoixj m irropon> rnncpoa 
3cpKa/io, onwiecxH conpHXicmioc c oTpaxaTcnwiwM icpxanoM. 
ycTaiiowiciiiiuM ua och Tpcrr.cn> Jiaicpa. c cptixycHpyjomefi chctcmoh h 
BxoaoM onTHwecKoro unnoxiia, pacrjcwioxcjuiMx nu och moporo Jiaicpa! 
KpoMc ton), ua xaxaofi hi occfi ncpnom h Tpcn.cn> jmcpou 
nooicjioBaTcm,Ho no xojiy MinysciiHJi pacnojinxciiu (poKycHpyiomaji chctcmu 

H OHTHHCCXOC BOJIOKHO C HaK<»IC4HHX(>M. BUXOAM KOTOpMX SBJlSiOTCS 

onTHMccKHMH BXOjuaMH ycTpoijtTua. ycTpoiicTBo Tax ace ciiaGxcno xoth f>w 



40 
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OBJ1HM TIpHCMJSHXOM KI!<fx>pMaUHH O COCTOftllKH GHOJlomUCCKOH TXailli. BXOfl 

xoroporo conpuxcii c mcctom boiuchctdhji Ha TKam», a buxoa cocuhhch c 
bxoaom ftioxa ynpaoJicimM, Buxoau xoroporo cochhiichli c . BXoaaMK 
ajneKTpoHiiwx kjiiosch, ycraiibBJicHHUX b ucnax cocaHHeHH* xaxaoro Jiaiepa c 
5 6jiokom nHTaHKsi. 

npHCMHHK HH(tx>pwaUHM Q COCTOJIHKM 6HOnoniMCCKOH TXOHM MOXCT 

6un» DunojiHCH b bhoc cnexTpoaiiaatnaTopa b ofinacTH 200 * 1500 km., Bxoa 

XOTOpOIT) OflTMHCCKH COfipJIXCH C MCCTOM B03aCHCTBHJl !la ?XaHl> If 

cocroamero m aHcnepcHOHiioro sneMCHTa, /ihhcAkh (JxnoaercxTopoB m 
10 fcncweHTa cpaBiieima. TlpHeMHHK Htirj»pMaUHH o coctoahmm 6MonorMSccicoM 

TKaHH TOK*C MOXCT 6uTL BUHOJIHCH B BHM (J)OTp3JlCKTpHHCCKOrO npUCMHHXa 

Hncj>paJcpaciioro MnnyMCHM^. Bxoii xoTopom oiithmccxh conpaxcH c mcctom 
BoucficTBHK ua Txain. nocpcacrBOM noiwpoTiiojX) icpxajia, pacnunoxcHHoro 
ua onTHHccxoH och Jiaicpa Mexay bjiIxmhum icpxanoM iiaacpa >< 
15 i}x>xycHpy)omcH chctcmuh scpci ^untTp c nonocon nponyacamia. 
McxjiK)4aiotucii nonanaiwe ua npucMiiHK HUiyscima Jiaiepa. 

npMCMHHK. HHC}x>pMaUHH O COCTOHIIHH GHOJIOrHHCCKOH TKaHli MOXCT 

6mb cmc KummHcn ii bkac axycTHHccKom npHCMHwca, ycrauoBJicHiioro 
TaxHM oGpaioM. hto nanpaniiemic em MaxcHMaJiMtoH 4ywmwTGJiwiocTH 

20 cocTaunxcr c uanpaanciiHCM orrrHHecxoH och na Bxoac HaKOiicmiUKa yron ct t 
yaoancrnopaioiuHH ycnojiMK): Il°<a<86 a 

BncCTpoHiiuR kjuoh moxct Cmti. uuno/mcti- n mac 
nanynponoaiiimmom ami uicxTpouaKyyMi loro uepexjiumTcriH. 

AcuHumrrcriMio. ycrpoHcnu> cnafixteuu cmctcmoh opouicima lonw 

25 oGpafiarxii, cocroamcfi m peiepnyapa ;wji uoaw c boiihiimm nacocoM ii 
Nnaytnuoro KOMiipeccupu. amrBcTdnyioiitHe waxoau KOTopwx ofoeimiMHiii n 
uaKonc4iiHKax h jjwuuotch HppHnuiHomiMMH BMXoaaMii ycrpoficTBa, a 
Boinyuuiiaii KOMnpcccop n *ieerc coeaHiicmui c tunayxonpofeoaaMM cnaGxcn 
ancKTpoManiHTiiuMH KnanunaMH, noaKJiuNcimwMH k raaxoaaM . fuioxa 

30 ynpaiuieiira sepcri mnnm -iaucpxKM. 

HlBCCTIlO. MTO 3cf>(t)CKTHmiCXrrii JiaiCpiIOM ofipafioTKH GHOJIOrHHCCKOH 
TK3HH C pailOBpCMCIHJUM oficCnCSCHHCM IIH3KOH HIIHaTHBllOCTH (CTCnCUH 

iicxpoia) lanvicuT ot iinHiiw iwxniiu h muiuiiocth ^a-«:pnoro HlnyHemu. 

3HCpfHH H BpCMCIlll Jia^CpilOH) BDiaCHCTBHa H. 1U!X MCKOTOpUX WiaOB TKaiilt, 

35 XHaKocriioro oponiciiMji loiiu Jiaicpuow o6pafu>TKH (cm., nanpuMcp, 

Proceeding of ... Laser-Tissue Interaction V 24-27* January 1994. Lus 

Angeles, California Vt>l 2134A). 

HccncjionaiiMH. nponcacmiue airropoM* noKaiaJiu, sn> np» ^>tom 

neofixoaMMa ouiu>BpcMeiiiia« onTMMMiaiiitH yxaiaiiitux napaMcrpou iuifl 
40 xaxaoro anaa RnorKaiui, Hhmmii an)HaMiMia)6xoaHMM: 

1. bctjmoxiioctk Bw6<ipa onTHMoiiMiiax Jumn wyin irmyHcnMH JiaicpoB \wu hx 

CMCCM, 
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2. pcmcrpauKs npouccca Jia^epnofi aecrpyxuHH, BKAa h coctoshwi 6hotk&hm 
m ynpaaneHaa mhhoh bojiiiw % moujhoctwo, sHcprHcfl h bpcmchcm JiaiepHoro 

aCMCTBHJU 

3. cMcrcMa opomemui -joiiu jiaicpnofi o6pa6oncH. 

5 CoBoxynHocTb BBeacHnwx b ycrponcTBO xora 6u onnoro npncMUHica 

MH^WpMOUMH O COCTGUHHH o6pa6aTU&aCMOfi 6HOJIOrHHeCKOH TKaHH, Buxoa 
KOTOpOPO COCflHHCH C BXOAOM &lOKa ynpaBfleHWI, H anCKTpOHHLIX UUOHefl, 

ycraHoancHHux b ucrwx iwTaHM* Jiaiepoa h ynpaanscMwx buxohhumh 
cwmanaMH (uioxa ynpaancHHa. npcucraanaioT coGofi cncrcMy oSpaTHofi cbsto, 
10 Koropaa o6ccnc4MBacr auTOMarHHcexHc KOHtparjL h orrrMMantHOC ynpaaneruie 
napaMcrpaMH HTJiy^cHHH Jia^cpoB b 3aBMCMMocTH or rwju h coctoshhh 
o6pa6an,fBacMOH tkuhh h, tcm caMUw. oGecncsMBacT MHiiMManbHyw 

MHBaiHUMOCTb. 

Hco6x6ammoctu aBTOMaTHMecxHX Kompons m ynpaaneHna bu^buhu 
15 sacro BoiKHxatoiucH hcw)3Moxiiocti>io bK3yani»Hon> onpcacncHHx BpasoM 
cocrOfliiMa ofinysacMoft tkohh m cc bhjw. 

HanHMHc jicyx ncnaiuicwMuix bwxojiob b ojihom ycrpoficTBe ftoaroiiapa 
nmMOttHocTH BMBoaa irrpaxarcnMion) nepxana hi xoaa HviyHCHHa ncpBoro 
Jiaicpa. a Tax*e uoimoxi iocti* <CMeiUH&amiJi HinyscHHw AByx jmcpon 
20 noBuiuacT zfyfaxTrnwocrh pafxrrui npw ofipaGoTKe GHoixaHH. 

HanMHMc b aniioM yctpowcTBc rsm o6pa(k>TKH fwuaorHHccxoM TxaitH 
Tpcx JiaiepoD c painMMHWMM hjihikimh bium HinyscHHii it HcsaBHCHMbiMH 

BMXOaaMW H C DOlMOXHOCTblO CMCIUMBailKM HlHyHCHHfl oCiCCOCSHBaCT 

iiaH6onr,uiyio MafiiiriuiocTi* npHMcnctma yctpoflcTBa h MaxcHManbHo 
25 pacuiHpaeT ero mnMoxiroc™. HanpHMtp. npH ojinoi\pcMcmioM boiqchctbh m 
nuii.MHCBMM m hcoukmobmm jia-icpuMM Ha oGanuio xfxwnacMLueiinhte opraui»i 
citHMacTCx oMaciuKTb KpoiuvrcHciiUH npn i tecaiixuMoi mpo&at i iioh ncpctx>pauMn 
KpyiuiMx Kponciiociiux cocynnB, a coHcraHMc MViy4CHHM apGncnom Jia-jcpa c 

HCOflHMOnMM H rCVIbMMCBWM atfxjfcXTHBHO fipH oGpafxyTXC XOCTHMX Txaacii 11 

30 T&epaux Txaiicii lyfia. JVw cMciUHBaitHX Hirty^enHH TpcTtcm iiaiepa c aByvw 
apyrwMH win xaxauM hi mix bdc^chw orpaacaTcnbiioc h ccjicxthbhoc 
Tcpxana, ycraiioancHHWc cooti^ctctbciiiio na ocax rpcTbcro h BTopora 
. JiaiepoB, a BoiMoaaiocrb Bwnoua oTpaxarcnbHMx icpxan hi xoaa HviyncHHA h 
HanHMHc zioruuuiHTcnwiHx 4x>KycHpyioiuHX chctcm h onTMSccxnx bojiokoii 

35 DTiccHcMMiiacT innaBHCMMocTi* Tpcx onTH^iccKMX BMxoiioB ycTpoficTBa. 

Aomuuiirratbiio Bncuciiiiax n ycTpciiicrBo cHcrcwa opoujctiH^, 
yiJpatvixcMax wicxTpoMannrrjibiMH KJianaiiaMH, noaKJUoscmiMMM k BuxojiaM 
finoxa ynpaiuiciiMH otkciieHHiiacr orrrnMaJibmic ciHcraHMc pcxmmob 
oGnywcima u npomeimx Txaini. 

40 Flo cneaciiMSM airmpa coiu)xynHocrb HinoxcHHwx b ^pMyjic 

Mio6peTeiiHa npHinaxoa jiivi>ictc3J uo»oh, a caM« tcxhhmcckoc pciuciuic 
ynomicTBopjicT xpHTcpiiK) "inoGpcraTCJii^cKHH ypontuu*. 
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KparKoe onHcauue Meprexefi 
CyutHocrrb HioGpercHH* noaawcTca Ha cjwrypax, rac 
4jhi\1 - M3o6paxacr cxcNiy ycrpoMCT^a juib JizacpHOM o6pa6orxH GHOTKaHH. 
4)Kr.2 * cxcMy BapHatrroo BunanueHHS h pacnonoxeHH* npHCMHHKQB 
5 Hit4x)pMauHH o cqctohhhm o6pa6aTMBaeMoii 6noncaHH» 
t}w.3 - cxcMy ycrpoHcraa npM nanHHHH Tpex JiaicpoB 
$Hf.4 - cHCTCMy HppHrauHH. 
4>Hr.5 - foioK-cxcMy fooxa ynpaaneHH*. 

ycrpoHcxpo mix JiaicpnoK oCpaGorxH 6HOJiorHsecKofi tkqhh («|>iir. 1> 
10 coctoht M3 (Snoxa ynpaiuicnH* I. cocAHHCHiioro c hhm 6ji0Ka Timmm 2, 
HMnynt>cHbix Jiaicpon 3 h 4. cocaHiieHiiux c Gjiokom ntrramiH ncpcn 

SJICKTpoliHMC KJ1I0MH 5 H 6, KOTOpUC nOAKflfOHdlM K BMXOJiaM GuiOKa 

ynpa&neiuw J. Ha onTHHecKHx oc*x JiaiepoB 3 m 4 pacnonoxciiu. 
cooTBeTCTBCHHo, uTpaxaTcnwioc icpxano 7 K cenexTMBHoe lepxano 8» 
15 Kcrropwe diithmcckk conpaxciiiii MC3Kay coGofi, (fx)KycMpyK)iiicfi chctcmoS 9 h 

BWXCmtlUM TOpUOM onTHHCCKoro BOJlOXlia 10 C IIOKOHCSHHKOM 11, 

pacnnJinxeiiiiLix Ha onTHiecxnu och Jiaiepa 4. CencKTHimoe icpxano 8 
oTpaxarrcflbiio juw Muiy^eHHfl c hhhiiom noniiM ziaicpa 3, no npcnpasno ana 
HmyHcutia c jumiiofi nontiM Jiaiepa 4, PacnaiioxcHJioe na outhmcckoh och 
20 jmepa 3 oTpaxaTcnwioc lepxano 7 noaxjnoMeiio k Buxcmy Gnoxa yripanncHMa 
Imb nonoxeuiiH A yeranaiumBacTCfl noa yrnoM 45° x och, a d nanoxeiiHH B 
iiapaoncnbim cfi. Ha ^toh ymc och naica -wpxanoM nocncaocaTcnwio ua 
xoay HmyMeuM paciionoxeuM (fioKycHpyiomaH CHcrcMa 12 h ohthhccxoc 
iuvioxiio 13 c tiaKoi ich i i hkom 14. K lixoay fi/toxa ynpanncmoi 1 ooxoLnioHcn 

25 ^JlCKTpHMCCKMH BUXOll npHCMHKKa HII(tx>pMailHH O COCTOBIIHH CHOnorHMCCKOH 

TKaiiw 15, nxoa xoToporo conpaaccii c mcctom ninjieftcTim* ua fmaTKaiib J 6. 
CHcreKta HppHrauHH 17 nojuuthweHa x tcm xc ni.rxauaM Gnoxa ynpanncHHsi I, 
hto h 6m>x ii uta h mm 2 t a ce itoaauoH h iumyiuuiiiH Maxoaw 18 H 19 
oCVlxuhmcuu r itaKOHcmmicc 1 1 (14). 

30 JlywiiH luipnaur ocyiuecrwiemw lnoGpcrciiHa 

Ha cjinr.2 upcacrauricu uapHaiiT ycrptwcroa c TpcMa JiaicpaMH 3, 4, 20. 
Ha oirwjeexoH och Jiaicpa 20 ycraiunmcno orpaxarcnhHOC icpxafio 2L 
KoropDC tuk xc. xax h oTpaxanyiiiiioe 'icpxafio 7, uoaxiiioHcHn k finoxy 
yiiparvtcuHfl 1. h n iuvioxcjihh A yci^anatutMimercii noa yrjioM 135° k 

35 onTMHccKoil och, a it tkiuoxciihh B napawicjiMio eft. Ha s>toh xc oitthmcckoh 
och pacuojioxciiM ()K)KycHpy)oiiia>i CHcrcMa 22 h rxoahoR Topcu oiiTHUccKort) 
mvioKiia 23 c naKoncHimkoM 24. Me»oty ^oxycHpyioiueft chctcmoh 9 h 
ccncxTitmiUM lepxannM K ycTunoii.'icni) irropoe caioiTHmiou icpxano 25* 
Kt)7t)poc oitTHHccKH conpflxceiio c icpxajioM 21 f ^KycHpyioiucfi CHCTCMOH 9 H 

40 BxoanMM TopuoM oitthucckoix) BOJioKiia 10. Ccjickthuiioc icpxano 25 
OTpaxaTGJiMio itns H uiyscniiH c mimum tmmnu Jiatcpa 20, no nptnpaHiio turn 
HviynenHH c ujihiiumh tuvni ^aiepoit 3 h 4. Bjiok niiraiiHa 2 cooiHireii c 
Jia-wpoM 20 Mcpci ancKTpoiiiiiim k^iom 26. 
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PanlOBHAHOCTHMH npHCMHHKa MH«tx>pMaUHM 15 O COCTOflHMH GHOTICailH 

16 Moryr 6urb rax cnexTpoaiianHiarop 27 (tfwrJ), bxoji Kcrroporo 

OflTHMCCKH COnpaxeii C MCCTOM B03AeilCT&H>I Ha 6HOTXWIb 16. M KOTOpMH 

coctokt M3 JWcncpcMOimoro aJICMClfPa 28. jihhchkm 4xyroncTCKTopoB 29, 
5 pacnanoxcHHofi b mcctc cooTBcrcroyjouicMy oGnacrH jvimi bojih 200 - 
1500hm h aneMema cpaBHCHH* 30; Tax h (jxyrowcxTpHHccxHii npucMHMX 
MKt|)paKpacHoro m/iyscHiu 31, ormisecxH conpaxemiuH c mcctom 

B03BCHCTBK3 Ha GMUTKHHb 16 nOCpCMTBOM OnTHMCCKOID BOJIOKHa 13 (10, 23), 

*0KycHpyK)mcH chctcmm 12 (9. 22) h noBOpoTHoro 3cpxana 3 2! 
]0 pacnanoxeHiioro Mcxay c|x>xycHpyiotHCH cmctcmo» 12 (9. 22) a icpxanoM 8 
mjih iienocpencTBemio ncpeii bmxojihmm 3cpxanoM naiepa 3 (20). ncpea 

OITTKMCCKHM BXOJIOM rfa™MCK">T?H4CCKOm npHCMHHKa 31 yCTailOIUICH 

HH(f)paKpaciiMH cfjitribTp 33. mwioca nponycxaHHM xutupom wcicnioMacT 
nonaiiaHHc na 4>crroaJiCKTpHMcc>cHH npucMiinx 31 HViyHCHH* Jiaicpa, B 

15 KaMCCTBC npHCMHHKa Mll4)OpMaUMH 15 O COCTOHHHW GHOJIOrHHCCXOH TXQHH 16 
M05KCT 6bm* M aXVCTMSCCKHH npHCMHHK 34. pacnOJ105KCHHUH B6JIH3H Mccra 
B03ACilcrBHJl HO TXailb TUX, HW- HalipaiUICHMC CTO MaKCHMUJlbHOM 

HyBCTBHTcnbiiocTH cocrannaet c orrrHHecxoH ocmo HinyMcmi* ita uuxoae 
iiaKoncHMHKa 1 1 (14, 24) ymn a, JicxamHH b npeiicnax ot 1 1°ao 86°. 

20 B Cwn « c TCM. HTO SHOIO npHCMIIHKOn HII(})OpMauHH O COCTMHHW 

6HOTKaim mokct xcuicfiaTioi or ojinom ao aeiwni (no xaxaowy BHay, okojio 
xaxjiom naKOHtfHHHKa), KiUiHHct-rw) jixoaob (uioxa ynpaiweiiHa moxct Gunu 
pamio jjcbhtm). 

CiicrcMa opoiticiiMfl kuim ofipafioTKH 17. HtofipuxeimaH na <fntr.4 
25 coctoht hi pc«:pnyapa mnui v mnxmm iiaeocoM 35. k xotopomv 

npHcocflHiiciia BoaonpoBoiwiiia* TpyGxa IK, h lunayumoro KoMnpcccopa 36. 

ripHcocaHncnnwc k lunaymnoMy xoMnpcccopy 36 wnayxonponojttunic 

TpyfixH 19 cuafixeHU suieJcrpoManiHTHUMH juianaiiaMH 37, 38. 39. KOTopwc 

nojiKaioMCHW x tcm xc Hwxo^aM fxnoKa ynpaiuiemw 1, hto h (inox nHratuiH 2. 
30 sepci jihhhh 3ajicpxKH 40. 4 1 , 42. 

ycrpoficTBo pafxTTacr cneaymiiiHM ofiparioM. HiiiyHemtjrjKncpon 3. 4. 

20. u cjiysac naxoxacmw wpaxarcjibnux icpxan 7 h 2 J n ncwioxciuiit B. 

npoHjia <|x>KyeHpymmHc chctcmu 9, 12. 22. urpc-iKH ohthmccxhx bo/ioxoii 10. 

13, 23 h uaKfUiemiKKH 11. 14. 24 nocrynaioT na oirrHMccKiie buxquu 
35 ycrpoHCTBa. 

Ecjih CTpaxatcjiMiuc icpxana 7 h 21 naxojwTca u rronoxccHHH A. 
funyMcime Jiaicpa 3, OTpawnuJHCh icpxa^a 7 nonaaacr. na ccjickthiuioc 
icpxajio 8 h. OTpawwiiHCb cit nciu. iiaiipaiuwcrc» naojn> brrrMHccKOH och 
Jiajcpa 4. AnsuioniHiio, npu \iwim\ti\ Jiawpa 20, HuiyMOiHc mom naicpa 
40 ofpa-wimiHCb tn icpKaiTa 21. a wcm ot ccjicKtHi»it)n> icpKo/ia 25 raKxc 
Hanpann>icrc» mmu ohiiimcckoh och jiaicpa 4. B ptn>^r>Tare, u ctunu co 
cdoficrnoM ccncKTHBiibix icpKarj 8 ii 25, b (jjoKycHpyiomyu* ciicreMy 9 n. tcm 
caMWM na opithm^ckhh mtxox nakoiicsnHxa 11 uoryr nocrynaiu Hvtymim 

IWCX tpCX JiaiCpOB OAIIOBpCMCIIIKK 
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3u(k)p BHM TIpHCMIIMKa HMcfxipMaUWH 15 O COCTOXHMH 6HOTKUUM 16 
33BHCHT OT BMiia TKaflW M pCXMMa 06pa60TKH. a TaKXC, OT BMJia HaKOHCHHMKa. 

IlpH paGore c hckoi rraxTK u mm . uaKOHeHHKxaMH ocHOBHas nacrb uanyiemui 
3po3Hoitjioro ^Mtcna, MniiHxaiouiero Hi-3a cbcwchhs ynaraeMWX sacnm 

5 6HOTKaHH JieXHT B BHAHMOH H GnHXHMX ynbTpat})HCUlCTOBOfi H HHfJipaKpaCHOM 

o&tacrax cncKtpa (200 - 1500hm) h awwcrca npHSMHofi hcbo3mo)khocth 
BH3yanwioro HaSnioacHH* *hjm h cocroaHHa GwoTKaHH. CneKTpam>Hi>iH cocraB 
mnyicnm 3po3KOHHoro cjxixena zzwcvn ot BHAa 6HOTxaHW, noaroMy 
kco6xoahm cncfjcTpanLKuii aHanm &roro HinyHCHH*, xoTopoe nonauaer ua 

10 jiMcncpcHOjiHUM mcmcht 28 cncCTpoaw^HOTopa 27, painaraeTca b cnckTp m 
nonaaacr ua jiHiieihcy 4x>toactcktopob 29, cocamiciiyxi c ancMcitroM 
cpaMiciiMH 30. ypmieni, Buixoaiioro ancKTpuHecxoro cMniana ancMcriTa 
cpaBiiciiHji30 eooTBCTcrnycT KouKpcrtipH komGhiiouhh anwn bojih cnexTpa 
KUiyMCHHii 9pb3Hf>iinon> 4>aK€Jia,aicKTpMMccxnH cwrHan ot ajiexieHTa 

15 cpaBiieiiHfl 30 cneKTpoananw3aTopa 27 nocrynacT Ha bxoji 6jioku yiipaBJ?eiiH$i 
1, rac BLipaGaTLiBacrcH cHntan HiMeisciiHa pcxHMa HinyieHHJi JiaicpoB. 

Pa6oTa c xoirraxTHUMH itaKouesrotxaMH cBjnaHa c uarpcBai-iKCM 
JiasepiiUM HinyHCHHCM Tbpua pa(5owro wicrpyvicHTa (bgjioxho rfih 
cmfynpomw iiaKoncwHHK) no tmpeaenciriioii teMneparypu, aocraTOHiioH ana 

20 paipyuiciiMM GHcrrxaiiH. Harpcn ' Mccrra umcHcrmn conpoBOxaacrca 
BDniMKiioneHHCM HiiffipaKpaciiort) HinyseHH*. xoTopoe nepcflacrrcji no ao/ioxHy 
uaKoncHitHxa 11 (14. 24) a irrpe-jxy oimisecKoro uanoxna 10 (13. 23) tt 
iianpaiyienmu ofiparnoM xoay jia-jcpiiom HiayMeiJH*, drpatfatrrcH or 
nonopoTiinro -jcpxajria 32, npoxojiMT HiirfrpaicpacHhiM t^HJiUTp 33 h nonaaacT ita 

25 iJxrroSUlCKTpHHCCKHH npitCMHMK 31. 3-ttCKTpHHCCKHfi CHmajl C BUXOIia 

ijxiTowicKTpHHccKDn) npHCMiiKKa 31 nocrynacT » &10K ynpaaneHK* 1, rac i\ 

3aBHCHM(>CTH OT HUpaMLTpOB 3TOI1) cHrua/ia nwpaGaTUiiacTca csintaji. 

ocrraiioKKH, npoa(vixenMa mm mimcuckhh pexoiMa pafxrrw rtaiepa. 

BxcficpHMciiTaniiiui ycraiiowieuo. hto tcotioboc mtjiwciimc, 
30 uiniiMKajamcc npH pafkrre c KonraKTiiuuit naxonemmxaMM naxoainca k 
niyGoKoil Mii+paKpaaioii ofi/iacm B arufi irfwiactw MyrarrnHTeJiMiocn. 

fjxYTO&ftCKTpMHCCKMX npHCMIIMKOB OHClHi MOJIU. CflCKTpanMfaH ofi/iaClI. 

MinyMcHMj! ;iaupon Taxxc jicxmt iv Hn4)paKpacui>M irflnacrw, PloaTOMy uo/ioca 
nponycKa>iHJi MiKfipaKpaciKin) ^wn»Tpa 33 coniaconana co cncKTpanwioii 

35 HyBCTBHTejlMlOCTl.K) (J>OTOnpHCMIIMKa 31. C OKI HIM npfWpaH t IOCTM OHTHHCCKOro 

ncviOKiia 13 h oGccHcsHruicT HCKJiioHcn^c nonaaamw tia iJxrronpHcMiHiK 31 
umyMCHHfl ziaicpoB 3. 4, 20. 

npo^yxtw jiaocpiioit) paipyuicHK^ r>H<rrKaiiH pamuraioTCH cc> 

CBCpxiayKOBOH CKOpoCTblO, H II CJICJiCTHHC pc*iKon> U'iMCHCMHH JiaBJlCIDifl H'Ma 

40 conpoTHiuiciiH)! cpeaia rcHcpMpycTCH aKycTHHccKaa nonua. Una pa*ui»MiiMx 
TxancH aMarnrryaa aKycTH^ccxofl imviiim painHHna. AMruiinyaa. axycruMccKOH 

UOJItlW pCTHCTpHpyCTCH aKyCTH H CCK H M MpMCMllHKOM 34, SUICKTpitSCCKIIH 

cwnian c Kiyropom nocryriacT ua Cjiuk ynpaiuictina 1. rnc cMHTe-uipycrcH 
cnniaji BpcMciuiaft ocTanonxM Miny^ciuia wui idmciiciihm pcxHMa paG«TM 
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-na-jcpa b ^auMCHMocTM ot ™na o6pa6arunaeMo8 tkohh mm n cnysac 
npeBwiucHH* SHtprnH Jiajcpuom Hwxiyjibca noporuM paipymciiHa 

6HOTxaHH, sto BJiHflCT Ha crcnaib Jia-jcpnoro Hexpcwa. 

FIpeicpamcHHc, d cjiynac ncoexojiMMocTH, pe*HMa tnnyncHM /mepoB b 
5 cootbctctbhh c cMmanaMM cncxTpoaiianMwopa 27, <{x>Tow!CKTpH4ecxoro 
hjih axycTHsccKoro npHCMHHXoa 31 h 34 npoHcxoaKf c noMoinwo 
6uCTpoKficTj*yioum swcxTpoimux uwoscm 5, 6, 26. Cumon c fuioxa 
ynpanncHH* J noaacrai 11a yiipaanswuiMB Bxoa anexrpoHHoro wwMa 5 # (6, 
26) paiMbuca* ucnb imam* xaxaoro hi Jiaicpoa. IlpcxpamcHHc MMnyjibca 

10 H3JiyMCHHS &cjxjxttTKBIIO, COM BpCMJI OTW1IOSCHM3I nHTaHH* MCHblUC 

jui MTc/i lh octh HMnyjibca MinyncuHfl. (JVihtcj?w!octi, HMnyjitca HinyHeHHs 
moxct 6ltti> ]50 . 500 mkcck.). noaruMy b kuhcctiu: a/icxTpoiuioro lyiiona 
jan'Keii HcnuniAcmaxiicx iwcMeirr c uucokmm GwcrrponGMCTniicM. Tqkmmm 
ynpawiMCMMMM kjnonaMH aBwnaTai noJiynponojnmxoBbie wu\ 
15 McKTopoimKyyMHwc liepcK/iioMarcJiiu RpcMH - cpafiminaiiHS Kcrrnpux nc 
npcutiiuacT 100 mxc. 

OpOlUCIJHC f)M()TKailH C IIOMOIULIO MppHniUHOIJHOM CHCTCMbl 17- 

npoHcxoaMT cjicjiyiomHM oGpaioM. H* pcncppyapa juw boau c noaaiibtM 
nacocoM 35 boju 'lanoimxcr noaoiipomuuiiUHc Tpy6xH 18. B wynnc 

20 ncoGxoaHMoctH opouiciiMJ! TxaiiH CMnianu mt fwioxa ynpaancHH* 1 nocTynaiof 
na McKTpoManiHTiiwH xaanaii 37 (38, 39), koto P mh orxpu&aeT nocTyiuicHHc 
turiayxa nc* aanneiiHeM M3 lunuyiuimro KOMtipeccopa 36 b noiayxonpoBoa 19. 
Koiiiiu uoai>- h fcrmyxoupommxiUHX T pyTxjx 18 u 19 pacritujtixcnu b 
JiaxoiicniiMxax II (14, 24) tuk. hto nncryrviemic uoaw na MppwrauHomiwc 

25 bijxoom ycTpoHCTua itponcxoaur iipn nonage mnayxa no npimimny 
nyjibncpM-urropa. 

Cnnianu m Gmnca yiipuiuicimH 1 uocrynanrr «a widcrpoManiMTiiwe 
uianaiiu 37 (38, 39) nepe* jihhhh 3aaep*KH 40 (41. 42) oaiioBpcMcimo c 
cHnianaMM -sanycra HMnym>C(>& rcucpauHH jurflqxm 3 (4, 20). 
30 Opoiucimc (immcajiH Boaofi jumxiio. iipiiHcxoAHTb b npoMexyrxax 

Mcxny MMny;ii,caMH Kvtyijcmui jiaicpon ( c uenuo mfcKaTh iicxcjiaTcm>Hoc 
paccniiHc tiniynemt* n mm.Kmt, ^cKmmwm* opomciiiui ), rtoyroMy 
iuiincjiiiiiocTb npcMCttH mcpxKH JiMiiHH laucpxxM 40 (4L 42) panna 
BpcMcnifoil 4J!HTair.JH»cTM MMiiy/ii.aJii umy4ciruji Jiaicptm c ymrroM iipcMeim 
35 no<n>iMciiiw mriiiyxa x xouuaM TpyTnuc 19. 

flpHMcp KoiiKpcTiioH pcanmauMH -JMan^cMUx ycTpoficTH cocroirr b 
cricjiyioiucM: 

Enox ynpannciiHJi 1 ((fair. 5) axntnrr m ycnnHTCJiM bxojiuux ciirnanou 
c HiircrpaTopoM, mK!>MiiKajia/i!,i!(>ix) jiccsTupaipMiiom aiianon>-unc})ponort> 
40 npcoCpaioBarcjiH (AUI1) c nocncaonaTcitMiMM MiireptJicHcoM max 192 ccpMM. 
nptmccvopa PC- 104 c xnapuciUiiM reneparopoM ti BocbMHKanwibiurtx) 
TpHiiaanaTwpaipaiinon) UHi]ipci-aiiafKiiuit»ji) iipartpawnaraiM (UAfl) c 
nocncaonaTCTbiihiM HHTcptt)CHcoM max 540 ccjhm. Buxcibiibic cnntmA UAH 
5ianiiKm:a BbixoaaMH Ghokb yiipaiviciiHM I. no TpcM'm Ktrropbix, xpi^MC 



WO 96/25979 



( 

PCT/RU95/002I1 



9 — 

cxmunob 3anyc*a HMnynivCon rcncpaUHHjiocrynajoT CHninnw. onpeflejiawimie 
fiCJiHMHHy wcprHM HaKoriMTCJibHUX KoitacncaTopoB 6noKa nHTaHHS 2. 

B Ka4ccTBe JiaiepoB HcnoflbiyioTCH jiajepu: Nd:YAO (juiHita butchu 
L06 mkm win 1.32mkm), Ho:YAG (juiKita bojihm 2,09 mkm) h Er.YAG (nnwia 
5 nanHu 2.94 mkm). 6 Kanccrnc owcncpcHOHHoro sjicMCHTa 28-crcKjmnnaa 
npHiMa fe . o KasecTBe (JxrroflCTCKTopoQ 29 * xpcMHHCBMe nonynpoBcyiiiHKOBUc 
4xrroAHoau 4>fl«256. a * kuhcctbc (jxrroancKpHHccKoro npHCMHHKa 
Hii^paxpacHoro HinyscHK* 31 -rcpMaiiHCBUH <|x>toiihoii Ofl-9. Sjicmcht 
cpaBJicMHx 30- MHXpocxeMa K554CA3 >uim LM-111. AKycTHMCckHH 
10 npucMiiHK 34 - mhkp<hJ>oh B&K4138. 

npOMMiuJienHax npHMCHHMocn* 
TaKMM ofipawM, npcanaracMUc ycrpoficriui, ia chct coooKyniiocTH 
ttfl&nacMMX npH?uaxoEs % oGccneHHuaj? onepaTHnuoe ynpaaneHHe, c 

BOIMDXIIOCTMC] IUipi»Hp<UUlH*W B UlHpOKOM HHUnXUMIC napOMCTpaMH 'JiaicpHOID 

IS ttinywenny ( mnmnxiirr uponouirru XHpyprHMcexwe npoucaypu Ha GnoTKaH*x a 
KaMccTBe jihCm) cicanuncnji* jimGo Koaiyn«Topa, jih&> aecrpyKTOpa b 
la&HCHMocTH ot TpcSycMux twkmu . pcxmmou H co'ieraflHH paGoTM Jta-jepoB, 
opHeirTHpoiianimx ua MMUHMaJtMiyio .TpanMaTMHiicxnri. npn uaimoM bhac 
BUincficTBHS na itaiuiyio GworKanti. 
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sfcopwyjia H3ofipeTeHim 
J. ycTpoMcrao ana Jia-jcpHoii o6pa6oTKH 6ncxnorMHccKOH tjcuhh, 
coaepxamee 6aox ynpaBJitHua (1), auxonu xoToporo oomhiichw c 6jiokom 
nKTaHHA (2) JiaiepoB, HvmyoibCHUc Jiaicpu (3 # 4). orrrHiecKMe och xoropux 
5 napanjicnbHLi, onTMsccKM conpsxeHHuc ©TpaxaTenkHoe 3cpKano (7) h 
ccjickthbho OTpaxarenbiioc jinx jumhu BOHHM ncpBoro jiaiepa (3) 11 
npo3pawHOc am jwkhw bojihw Broporo Jiaiepa (4) icpxano (8), KOTopwc 
pacnonoxcHw hq ormmccicMx ocax ncpsoro h Broporo jia^epoB 
cooTBCTCTDcnHo, ycraHonncimbie iia ontHsccKOM och fiToporu JI03Cpa <4) 
10 (|x)KycHpyioinyio CHcrcMy (9) h o!ithhcckoc jsojioxho (10) c HaxoncHitmcoM 

(11). BMXOJl XOTOpOrt) SBTWCTCfl OITTHHCCICHM BUXOJIOM yCTpOHCTBa, 
OTJlHHaiOlUCCC* TCM, W> B licro BBCacil XOTM 6m UHMH lipHCMHMK HH(jX)pMaUHH 

(15) o cocroatHHH 6HonorMHCcKOH TKaiiM .(16), nxoa xoroporo conpaxcH c 
mcctom BoiaeiicTBM^ aa 6H(rrKaiii. (16), a buxoa coeAHiieii c bxoaom fuioxa. 
15 ynpaanciina (I), bmxobm Kirroporo cocuMitciiu c BXoaavtH suieKTpoiiHwx 
khknch (5, 6), ycTaiioiuicrniMX n uciiax cocawncHHa xaxaon) iiaicpa c 
(SnoKOM riHTaiiHJj (2), xpoMc nmn oTpaxaTCJitoioc icpxano (7) ycraiioancHO c 
boimoxhoctmo BUBoaa cm in xoaa mnyseiiKJi. a jia onTHMccKofi och ncpBoro 
zianepa (3) riocncjiuruTcni»ijo no xoay H wjyHciiHH pacnojioxeiia' tfroxycHpyiomaa 

20 CHCTCMa (12) H OnTH^CCKOC IKVIOKIIO (13) C HaKOHCSHMKOM (14), Bwxoa 

xoTopom awwcrcH npyrnM orrrHMccxnM umxujiom ycTpoiicTBa. 

% ycrpoiicTno miH haicpiiofi oGpaftoTKH fiHo/iorHsecxoH TxaiiM, 
coaepxamce fi/ioic ynpaiuieiiH* (1), iujxoam • Kcm>pom cociimicinj c Gjiokom 
mrraHHH (2) jiatcpon, HMiiyjir»ciii»ic Jiu*4ephi (3. 4. 20), oimmccKHc och 

25 xirrophix uapajviejjMiM, outhhcckh coiipsixumiMc trrpaxaTcJibiioc lepnajio (7) 
m caicKTHiino orpaxaTuJiwuK: juim juimiim hojiiiu ncpnoui Jiancpa (3) h 
npcnpaMiioc hjih jdihum mumbi nropom Jiaicpa (4) -icpxmin (8). xoTopwc 
pacmmoxciiu na oiithmcckhx ochx ncpiwhi h nropom JiaicpoB 
cooTBCTCTBcinio, ycraiiowicimue na onTHMccKoH. och~ in-oporo Jimcpa (4). 

30 4x>KycHpyioiiryKi CHcrcMy 0) h orrrHMccxue mvmxno (10) c iiajcoHeHHHKOM 

(11), BblXOa KOTOpolt) SW131CTCH OIITHHCCKHM BUXOaOM yCTp<>HCTBa t 
OTJIHHaiOUJCCOl TCM, «tTO ; II l|CU> BttCJICIl TpCTIIH MMn>VIWlWH Jia^Cp (20). 

onTMMccKiw oci* KOTopiMX) uapajutcjihiia uirrjmccKKM ocxm sinyx iipynix 
JiaicpnB. ycraiu>iuip!Hi <rrpaxaTcjjwu)c icpKaJio (21X npHHCM OTpaxaTcnwiuc 

35 3cpxajja (7. 21) ycTajiuiuicuu c iuhmoxiuktwo hiiiiM>aa hx m xojia mnyMciiHH. 
a na ottthmcckoh och BTopoix) jiawpa (4) na ccjickTHmiUM. icpxajioM (8) 
ycTaiioiuiciin BT^ptic vciickthiuio crrpaxawibijoc mw juimiim nojiiiu Tpcrbcro 
Jiaiepa (20) it npcnpa'iuoc juih jumw wuiii iicpm>n) it nri>pim) Jiascpoo (3, 4) 
icpxano (25) outh^cckii conpHXciiiiiH: c DTpaxaTcJiwiwM tcpxanuM (2J) , 

40 ycTauoivnciHiiJM ua onTHMecxciH cx»i Tpcrbcix> Jia-wpa (20). thoKycnpyioujcM 
chctcmoh (9) m Bx<m«M oiiTHMccKOfo wvioKjia (10), pacucvioxciinwx na OCH 
ivroporo Jiancpa (4), ua Kaxiinn in occm ncpm)ii> n ipcTi^cm ;iaicpo& (3. 20) 
nociicjioaaTCJibiio no xouy iivi>mci(ii« paciicuioxciiu t)K>Kyciipyiomaji (12, 22) 
CHCTCMa \i mmi«jccKuc ikuioxiio (13, 23) c naKoiJC*jiinKOM (14. 24). mxauu 
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KOTOptlX * XBnSIOTCJl ApyTHMH OIITM^CCKHMM BUXOGaMH yCTpOHCTDa, 

cHa6xcHHort> rnxxc xoth 6u oahmm npHCMHMKOM HH(Jx>pMauHH 05) o 

COCTOftHHH 6K0JJOrMHCCKOH TKAHH (16), BXOfl KOTOpOID COIipSXCH C MCCTOM 

bomcRctbh* Ha 6woTKanb (16), a buxoa cocjwnen c bxohom 6jiok£> 
5 ynpaancHH* (1), buxqum KOTopom cocAMiicnu c dxoaom ancKTpoHHUx 
KJiioseH (5; 6 9 26), ycranoBJieHiiMX b ucnsx cocahhchhh xaxjioro jiaiepa (3, 
4, 20) c 6jiokom mruim (2). 

3. ycrpoRcTBo no n.ly 2, oTJiKHaiomcecH tcm. hto. npucMHMK 
HH4x>pviauHK (15) o cocToanMM GaonorHiecKOH ncaHH (16) BunonncH b bhac 

10 cncKTpoaua^H3aTopa (27) n oGnacTH 200 hm * 1500 hm, bxoa KOToporo 
oiithhcckh conpaxeH c mcctom roiachctbhh Ha fmarKaHii (16). h cocTojmicro 
mt wcuepcHCHiHom wicMctrra (28), jihiicmkk cfxiTuacTCKTopou (29) M 
ajicMOiTa cpannciiHa (30). 

4. ycrpoHCTBo no n. 1, 2. otjihmuiouiccch tcm, hto npiicMHHK 
15 Hii<}x)pMauHH (15) o coctohhmh fnioiioruHecicoH tkuiim (16) BMnaniicn b Brtnc 

c|x)T05)JlCKTpMSCCKOro llpHCMHMKa (31) Mil<t>paKpaCIIOt\> HViyHCHHJI, BXOJl 
KOTOpOri) OIITHHCCKH COnpaXCM C MCCTOM ITOilCHCTBHX Ha (>HOTKaHl» (16) 

nocpcjacTBOM HOBopoTHoro icpKona (32), pacnunoxcnHorn na orrmHccKofi och 
naiepa (3, 4, 20) Mexny BMxoiuiuM -icptcanoM ziaicpa (3, 4, 20) h 
20 cfx>KycHpyioiucii chctcmoh (9. 12. 22) ♦ ncpc* (JwuibTp (33) c tioJiocofi 
nponycxaiiH*, HCKflWHaiomcH nonaiianne iia iip»cmuhk (31) innyHCHHx 
jiaicpa. 

5. ycTptiHcnu> no tt. K 2, ornHHaiomecex tcm, hto npncMHHK 

HI1fJx>pM3UHM (15) O COCTOXHHH f>HOJIomMCCICOH TK£iIlH (16) RMnOJlUCIl B BHJ3C 

25 axycTHHccKoro hphcmhhku (34), ycTanoiuieiniom raKHM ofipaioM. hto 
iiaiipanJiciiHc ero mukchmujimiom nyiicTmtTcnMiocni cocraiuwcr c 
HanpapjiciiHCM optmmcckoh och na nuxoiie tiaKoitcHHHKa (11, 14, 24) yron a, 
yaoRncTiuipaioiUHH ycjioBHK>: ll°<a<86V 

6. ycrpoHCTBo no n. 1.2, <rniHHaioiuecc5i tcm, hto aJiexTpoiwuH itnion 
30 (5, 6, 26) BMnoniien n bhac iionynpoittimiHKonom unit 3/iCKTpoiiaKyyMiioro 

iicpcxjntiHaTCJW, 

7. yctpoiicTBo no h. 1, 2, (nvniHaioweeai tcm, hto oho 
flononiiHTtnwio ciiafixaio chctcmoh opoiiiaina (17), c<xrroHUicfi m 
pocpnyapa una uoaij c bojihiimm nacocoM (35) it wmynmoro KOMiipcccopa 

35 (36), cooTBcrcrivyiouuic nwxoaia (18, 19) Koropwx o6i>ejutnenM b 
HaxoireHUKKax (IK 14, 24) H hivijhotch uppwaiiHoniiMMH BWXouaMH 
ycrpoHCTBa, a Boiayuiiiuft KOMrtpcccop (36) u mcctc cociniiicmia c 
BOMyxonpouoMMH (19) ciiatfxcu ^cxTpoMannfriiMMH >yjananaMH (37, 38, 
39), noiiicjiioHCHiiMMH K BwxoaaM jfoioKa yriparuiaiHH (1) ncpci ^hhhh 

40 3aiicpKKH 40. 4K 42. 
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